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A. K. Pandey* & S. S. Jha* : Seed structure 
in Aeschynomene (Fabaceae) 

A. K. y -y* sf * • S. S. i/f y -|4 ^ A 

Genus Aeschynomene of tribe Aeschynomeneae (Papilionoideae—Fabaceae) 
includes 150 species distributed in tropics to warm temperate regions of America, 
Africa and Asia (Rudd 1981). In India, pith of A. aspera and A. indica are used 
for making sunhats, floats, etc. and charcoal of latter in fire works and gun 
powder. A perusal of literature reveals that development and structure of seeds 
in Aeschynomene have not been studied and present communication, therefore, 
describes these aspects in three species of this genus. 

Material and methods The species studied during present study are listed 
in Tab. 1 together with their voucher information. Flower buds and seeds at 
all stages of development were fixed in FAA. Preparations of microtome sec¬ 
tions were made following standard paraffin techniques. Microtome sections cut 
between 8-15 fim thickness were stained in safranin-fast green combination. 
For SEM observations, seeds were coated with a thin layer of gold (200A) in 
sputter coating unit. Scanning was done on Jeol-JSM 35C SEM at National 
Botanical Research Institute, Lucknow. In all the seeds, the side below the 
hilum was scanned at a constant tilt (45°) with the accelerating potential at 
15 kv. 

Observations Developmental anatomy of seeds in A. aspera and mor¬ 
phology and anatomy of mature seeds of A. indica and A. sensitiva have been 


Tab. 1. Studied taxa and collections. 


Aeschynomene 

Bihar, Santhal Pargana 

aspera L. 

Barhait, Pandey 1088 

Aeschynomene 

Bihar, Santhal Pargana 

indica L. 

Barhait, Pandey 1089 

Aeschynomene 

Royal Botanic Gardens, 

sensitiva L. 

Kew, England, Seed Herbarium 
Acc. No. 254-72. 02386 


* Department of Botany, Bhagalpur University, Bhagalpur-812 007, Bihar, India. 
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studied. 

Ovule. The ovary contains commonly 4 ovules attached to the marginal 
placenta. The ovule is campylotropous, crassinucellate and bitegmic (Fig. 
1A, B, C). The outer integument is thicker than the inner one and it 
completely overgrows the latter. The micropyle is formed both by the outer 
and inner integuments in a zig-zag fashion (Fig. IB, C). Nucellus is quite 
massive on the chalazal and lateral sides but represented by few number of 
cell-layers towards the micropylar side. The ovule is supplied with a single 
vascular strand that passes through the raphe and terminates at the chalaza 
(Fig. IB). 

Seed development. Normally, all the ovules in an ovary develop into 
mature seeds and during the process each part of the ovule is subjected to a 
series of changes. 

Endosperm. The endosperm development is of Nuclear type. Cellularisa- 
tion of endosperm commences from the micropylar side and gradually progresses 
towards the chalazal end. By the time cotyledons are well-differentiated in the 
embryo, the endosperm becomes completely cellular (Fig. IF). During further 
development of seed, the endosperm tissue is utilised and by the time seed 
matures almost all the endosperm is consumed leaving behind 2 layers of cells 
that show considerable thickning on their walls (1H, I). In A. indica and A. 
sensitiva, the endosperm is represented by a single layer of cells (Fig. 2B, F). 
The cells of the endosperm are thick-walled and show dark reddish contents. 

Nucelluts. At the organised female gametophyte stage, the nucellus is quite 
massive (Fig. IB, C) and its cells are compactly arranged and show dense 
cytoplasmic contents and prominent nuclei (Fig. ID). After fertilisation, the 
degeneration of nucellar cells starts from the micropylar side and proceeds 
towards the chalazal end. The cells of the nucellus below the embryosac, 
however, persist till the cotyledons are well differentiated in the embryo (Fig. 
IF) and are last to be consumed leaving no trace of this tissue in the mature 
seed (Fig. 1H, I). 

Inner integument. At the organised female gametophyte stage the inner 
integument is 2 cell-layers at the level of the embryo sac (Fig. ID) but at the 
micropylar end the number is greater. The cells of both the layers of inner 
integument are nearly uniform in structure. After fertilisation tangential 
stretching of cells of both the layers of the inner integument begins and by the 
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Fig. 1. Aeschynomene aspera. A. Longitudinal section of ovary showing attachment of ovules on 
marginal placenta. B. Longitudinal section of ovule at organised female gamelophyte stage. 
C, D. Longitudinal sections of part of ovule at organised female gametophyte stage. E. longi¬ 
tudinal section of part of developing seed at globular embryo stage. Note radial elongation 
of epidermal cells. F. Longitudinal section of developing seed at well-differentiated cotyledo¬ 
nary stage. Note cellular endosperm. G. Longitudinal section of part of developing seed at 
same stage. H. Cross section of mature seed. I. Cross section of part of mature seed. J, K. 
Macrosclereid and osteosclereid in surface view. L. Mature embryo. (COT: cotyledons, EMB: 
embryo, END: endosperm, ES: embryo sac, HGL: hourglass cells, II: inner integument, M: 
micropyle, NU: nucellus, O: ovary, OI: outer integument, PAL: palisade-like cells, PZ: paren¬ 
chymatous zone.) 
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time cotyledons are well-differentiated in the embryo the cells are fully stretched 
(Fig. 1G). The degeneration of the inner integument commences from the 
central region of the antiraphe and raphe sides and gradually progress towards 
chalazal and micropylar ends. As the seed attains maturity no trace of the 
inner integument is seen (Fig. II). 

Outer integument. At the organised female gametophyte stage the outer 
integument is 3 cell-layers at the level of the embryosac (Fig. 1C, D). The 
number of cell-layers of the outer integument reaches upto 8 towards micropylar 
side of the ovule. After fertilization, cells of all the layers of the outer in¬ 
tegument except those of the outer epidermis undergo active periclinal and 
anticlinal divisions resulting in 4-5 layered outer integument on raphe and 
antiraphe sides by the time late-globular embryo stage is reached (Fig. IE) 
however, cells at the micropylar end are more active in division and the result¬ 
ing number of cell-layers of the outer integument in this region is greater. 
Further during the course of development of seed, the sub-epidermal cells con¬ 
tinue to divide resulting in 10-layered outer integument by the time cotyledons 
are well-differentiated in the embryo (Fig. 1G). After this stage, degeneration 
of the sub-epidermal cells sets in from the inner side and gradually progresses 
towards the outer side. Consequently, only 4 to 5 layers of cells are left on 
the outer side in the mature seed (Fig. II). Following fertilisation, the outer 
epidermal cells begin to elongate radially and by the time late globular proembryo 
stage is reached, the cells are considerably elongated (Fig. IE). The process 
of radial elongation continues till the cotyledons are well-differentiated in the 
embryo. At the late globular embryo stage itself, some of the cells of the 
outer epidermis lying towards the micropylar side, apart from showing radial 
elongation, show thickening of their walls. These cells take red stain with 
safranin. By the time cotyledons are well-differentiated in the embryo, the cells 
of the outer integument lying just below the outer epidermis show radial elonga¬ 
tion, though only to a limited extent and they are arranged in a definite fashion 
(Fig. 1G). During further development of seed, the cells of the outermost 
layer differentiate as macrosclereids (Fig. II, J), and the cells lying just below 
the outer epidermis differentiate into hourglass cells or osteosclereids (Fig. II, K). 

Mature seed coat. As mature seed coat of A. aspera, A. indica and A. 
sensitiva show a similar basic pattern of seed coat differentiation, a common 
description is provided unless otherwise specified. The outer integument alone 
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forms the seed coat. Major part of the seed coat consists of 4 to 5 layers of 
cells including the two outermost characteristic layers. The outermost epidermal 
layer is composed of radially elongated, palisade-like, highly lignified macro- 
sclereids (Figs. 11, J, 2B, E). In A. aspera and A. indica the macrosclereids 
are differentially lignified so as to have a broader lumen towards their inner 
sides (Figs. II, 2B). In A. sensitiva, however, the macrosclereids are uniformly 
lignified (Fig. 2E, I). A distinct light line runs peripherally to the layer of 



Fig. 2. Aeschynomene species. A. Cross section of mature seed of A. indica. Note tracheid-bar 
in hilar region. B. Cross section of part of mature seed of A. indica. C. Mature embryo of 
A. indica. D, E. Cross section of mature seed and part of mature seed of A. sensitiva. Note 
palisade, counter, palisade, tracheid-bar and tanniniferus cells. G. Osteosclereid of A. sensitiva 
in surface view. H. Mature embryo of A. sensitiva. I. Macrosclereid of A. sensitiva in 
surface view. (COT: cotyledons, CP: counter palisade, END: endosperm, HGL'- hourglass cells, 
PAL: palisade-like cells, PZ: parenchymatous zone, RA: rim aril, SC: seed coat, TB: tracheid 
bar, TC: tannin filled cells.) 
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macrosclereids. The macrosclereids near the hilar region are relatively longer. 
The layer of macrosclereids is underlain by a layer of osteosclereids. The 
osteosclereids are represented by biconcave and thick-walled cells whose shape 
varies. The osteosclereids have a relatively broader lower end with rounded 
corners in A. indica (Fig. 2B) whereas they are hourglass-shaped in A. aspera 
and A. sensitiva (Figs. IK, 2E, G). The osteosclereids are uniformly thickened 
in A. aspera and A. sensitiva but in A. indica thickening is more on radial 
walls than tangential ones. The osteosclereids are of the shape of an hour-glass 
and more or less uniformly thickened (Fig. IK). The osteosclereids in the sub- 
hilar region are relatively longer. The average size of macrosclereids and 
osteosclereids are recorded in Table-3. The remaining part of the seed coat 
consists of 2 to 3 layers of tangentially stretched parenchymatous cells (Figs. 
II, 2B, E). 

Hilum. During early stages of embryogeny, the hilar region consists of 
thin-walled parenchymatous cells. After the globular stage of the embryo, two 
cell-layers of the hilum start differentiating int® radially-elongated, palisade-like 
cells. The inner palisade layer lies in continuation with the palisade layer 
(layer of macrosclereids) of the seed coat. The outer known as the counter¬ 
palisade is restricted to the hilar region only (Fig. 1H). In a cross section, a 
pear-shaped tracheid-bar is discernible just below the hilar groove (Fig. 2A, D, 
F) and the remaining subhilar cells are stellate or rounded with abundant tan- 
niniferous substances (Fig. 2F). In A. sensitiva remains of funicle are present 
in the hilar region and constitute the rim aril (Fig. 2D, E). 


Tab. 2. Seed morphology in Aeschynomene. 


Species 

Seed 

Seed 

Seed 

Hilum 

Hilum 

Seed size 
(lxb) 
(in mm) 

shape 

colour 

surface 

shape 

colour 

A. 

aspera 

Rniform with Chocolate Smooth, 

Circular 

Dull black 

2. 25x1.75 


a beak 

brown 

glabrous 

dull 





A. 

indica 

Oblong with 

Dark 

Smooth, 

Circular 

Dull black 

2. 25x1.25 



a beak 

brown 

glabrous 

dull 




A. 

sensitiva 

Compressed 

Brownish 

Smooth, 

Elliptical 

black 

3.0x2. 25 



oval 

Green 

glabrous 





shiny 
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Fig. 3. Aeschynomene species (SEM photographs). A, B, 
C. Spermoderm of A. aspera, A. indica and A. sensitiva, 
respectively, x 1500. 


Embryo. The mature 
embryo occupies almost the 
entire length of the seed 
(Figs. 1H, 2A, D) and hy- 
pocotyl-root-axis is much 
shorter than the cotyledons 
(Figs. 1L, 2C, H). 

Mature seed. Seed mor¬ 
phological data is given in 
Tab. 2. The spermoderm 
in all the three species is 
rugulate having raised 
ridges with irregular sides- 
showing a tendency towards 
forming a reticulate pattern 
(Fig. 3A, B, C). The 
rugae are of two types: 
(i) small and thin rugae 
which lie at the surface, 
and (ii) robust and large 
rugae which are raised and 
appear to form a reticulum. 
In A. aspera and A. indica, 
the raised rugae are not so 
closely packed as seen in 
A. sensitiva. Lersten (1981) 
reported lophate sper¬ 
moderm in A. indica. 

Discussion The mature 
seed coat in Aeschynomene 
is formed by the outer 
integument alone. The 
mature seed coat is dif¬ 
ferentiated into a layer each 
of macrosclereids and oste- 
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Tab. 3. Average length and breadth of macrosclereid and osteosclereid 
in Aeschynomene (measurement in microns). 


Species 


Macrosclereid 
Length Breadth 


Length 


Osteosclereid 

Breadth 


Middle Upper Lower 


A. aspera 

72.20 

12 

40.25 

14.00 

24.10 

24.10 

A. indica 

68.14 

12 

32.12 

13. 95 

24. 00 

22.50 

A. sensitiva 

83. 95 

12 

12.5 

14. 05 

18. 05 

14. 32 


osclereids followed by 2-3 layers of parenchymatous ells. The macrosclereids 
are differentially lignified in A. aspera and A. indica (present study), a feature 
also observed in majority of Papilionoideae (Jha 1987). On the other hand, in 
A. sensitiva lignification in macrosclereids is uniform. Uniform lignification of 
macrosclereids has also been observed in Medicago arabica, M. lupulina, Oxytropis 
lapponica, Pongammia pinnata and Zornia gibbosa (Pandey and Jha, unpublished). 
Kapuskar (1964) reported that two layers each of nucellus and inner integu¬ 
ment persist in mature seeds of Aeschynomene aspera. During present study 
of this taxon, neither nucellus nor inner integument are seen in mature seeds 
as they degenerate during seed development. 


We are grateful to Prof. K. S. Bilgrami, Head, Department of Botany, 
Bhagalpur University for encouragement and facilities. Thanks are due to Shri 
V. K. Lall, Scientist, National Botanical Research Institute, Lucknow for help in 
SEM of seeds. One of us (SSJ) is thankful to CSIR, New Delhi for the award 
of Senior Research Fellowship. 
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Aeschynomene aspera, A. indica $$ X If A. sensitiva coM-F&ffiS ?5 
Lfco A. aspera AffiWco CbbO A 

ftW&i'bi'FbKXist), Kapuskar (1964) fi'l A. aspera -CfBilLfc X 5 &$c'6£ 


□ Centro de Pesquisas de Historia Natural (ed.) : Conhega o Yerde (it y/ <> 
p (fl) : H^AH6 5) 291pp., 41 figs. 1988. Prefeitura Municipal de 
San Paulo, Brazil. Y. Chida AFffl&tS) T^, 

^(O0|77-A TO, 

tzo l-'Ss<t7 p?ffiaiS£l5©JK;*;fc&ISj&*£ 0, IfItUAH^ i©£oft“e, 1985^rH 
lffl Parque de Aclimapao (mUKb^H) /TO$;L, 4^TO % o Till5ffi}4-C0ffiJt£ 
£'4cTLfco TO^J; LfcO^$®tr^bSo 

jfMAzElTO', #i£0ffi%%#<, A1lAd£AA®%^£ b±tf, tgKM¥£tM£>H 
^©^idiso * - icit 2~4pp. 

IfilTOA-RTO 7-A'Bl|ilj$A''CTOo < trdtkHfd^ 

0, ^7 iAl^Afifig© ABC Jll^jSI^ L"£&% 0 

}C Goro Hashimoto ft© Introdujao (-Y v-^ >> p Tfr^H©##?) GBiA'Aof+ii], 

Listagem ge Ral das Plantas dos Parques A 22 pp. le^bfc-o -tfA^S© ABC JflKje 

S^oJKift, ¥k%x, ATOTO, 4: 

Martius: Flora brasiliensis (Bailey, L. H. jjg) (1947-76), Corner, E. J. H. et 
K. Watanabe (1969), Yuasa, H. et F. Maekawa (1987) 0f3:A{c;jfljAft0if (1951, 
1946) 

& 0, 5 TO'^xTO ioi 5 

C i'TNtAl'Ao SJaASrHA^M^b^CAIBATOo AH#* 

^©SM^fc©!*, te£A,£&H©ftTI®l/6 < £ o X&Zb 

P>TO l&*>'A»*0^Ao|W|ffl^O^tt80^^|a±^f:liLA%0 

-e* b, I^H A % gMf»i«S;i!§l LttXL sci ^ftffl&j£ft © 
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